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Royal Society, Feb. z8. lafi: at^d it rras found that the 
Pyrmoac Waters gave a much brighter TinBure with Galls 
and Teaj and had a much more exalted Chalybeat Ta(le 
th^n the S^aw ; and a fmall ^anttty of each being kept for 
fome time in Bottles^ to compare thcm^ the Pyrmont was 
found to hdve retained its Virtms much better than the 
Spaw. The Pre/ident.^ and fever al of the Members frcfcnty 
hdving drunk a Glafs of /V, found it of a vcrj agreeable Re^ 
lijhy and io fit cafe on the Stomachs 



L (^emarl^s on thefecond Taper in the Hiftoiyof the 
^oyal Academy of Sciences^ for the Tear 1711. 
concerning the Caufe of the Variation of the (Baro^ 
meter: to ppeip that the Way of accounting for it 
in that Taper is infufficient^ and that the Experiment 
?nade ufe of to proVe ivhat is there afferted^ does 
no ivay prove it. !By J. T. Dcfaguliers^ M A 

F. % 8. 

The Paper is as follows, 

T appears by the Barometer, that when it rains, 
or a Iktk before. Rain, the Air commonly be- 
comes lighten 
* That it mud rain when the Air becomes lighcer it 
is eafie to imagine ; for the imperceivable Particles of 
Water, that fvxim about in the Air in prodigious 
Qaantity, not being liifficiently fullain'd when the 
Air has loft a certain Degree of its Weight, begin to 
fall, and (evcrai of them joining together in the Fail, 
make Props of Rain.* So when about half of the 
Air is drawn out of the Recipient of the Air-Pump, 

' (and 
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* f and ccmlequemfy the remtiniiig Air is as weak again 

* aatt firft} lomeching like a fmall Rain Mb. But 

* why flboii*d rite Air became lighter ? One mighi: ima- 

* gine ihac in the Place where ir rains, ic may have loft 

* fome of its F/cight and Bull% by means of the Winds 

* carrying away i'ome Part -of it-, but Mcnfieiir I-eihiiz, 

* in a Letter to the Abbot 'Bh"m'% Rives a more inse^ 
' nious and more new Reafon for it. 

* He pretends that a Body, which is ir a Liquid^ 

* weighs with that Liquid, and makes n^ part of irs 

* whole Freight, fo long as it is fyfiaiiisd in it; bat if 

* it ceafes to be {uilain'd, and confcquently falls, its 

* Weight no longer makes a Part of the Weight of the 

* Liquid, which thereby comes to weigh lefs. This 

* may naturally be applied to the abovementioned Par- 

* tides of Water; they encreafe the Weight of the Air 

* when it fuftains them, which is diminiftied when it lets 

* them fall : and as it may often happen that the Parti- 

* cles of Water that are higheft, fall a confiderable time 
' before they join with rhofe that are low, the Gravity 

* of the Air diminiihes before it rains, and the Barome^ 
^ rer (hews it. 

* This new Principle of Monfieur Leilnitz is farpri- 
' zing. For muft not a ftrange Body, whether fu ft aia- 

* ed in a Liquid or not, always weigh? Cam it gravi- 

* rate upon any other bottom than that which fuftains 
' the whole Liquor? Does that Bottom ceafe to car- 
ry a ftrange Body, becaufe it falls > And is not that 

' Body all the while it is failing, part of the faid Li- 
quid as to the Weight? At that rate, whilft a Chy* 
mical Pr-^cipitarion is made, the whole Matter ought 
to weigh leis, which has never ht^n obferved, and 

' fcarce appears credible. 

* Notwithilanding thefe Objections the Principle 

' holds good^ when more clofely examin d. What fu- 

* ftaios 
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' fiains a heavy Body is prefs'd by ic A Table, for 
Example, which {bliains a Pound Weight of Iron, is 
preflcd by it, and :s io coly becaufe it fuftains the 
whole Aiflion s.od Effec"!: of the Caufe of Gravity, 
(vvhacevei: k be) to pufb that Lump of Iron lower. 
^ If the Table :hoa'd yklv to the Adion of that Caufe 
^ of the Wcj^iht (or Gravity) it would not be prefs'd, 

* and therefore would a^ry nothing. After the (ame 

* manner the Bottom o. a Vedll, which contains a 

* Liquid, opprfcs it (elf co all the Avlioo of the Caufe of 
' Gravity agamft the faid Liquid : If a ftrange Body l\\im% 

* in it, the bottom oppofcs k felf alfo to the (aid Adion 

* againft that Body, which, being in Mqmlihrio with the 

* Liquid, is in that refped really a Part of it. Thus the 

* Botrom ivS prefs'd both by the Liquid and the flrange 

* Body, and ililbins them both But if the body lalls^ 

* it yields to the Adlion of Gravity, and confcqucncly 

* the Bottom does no longer luflain it ; neither will it 

* fijflain it, till the faid Body is come down to the 

* Bottom. Therefore during the whole Time of the 
^ fall, the Bottom is cafed of the Weight of that Bo- 

* dy, which is no longer fudain'd by any thing, but 

* pufh d down by the Caufe of Gravity, to which no* 

* thing hinders it from yielding. 

* Mon(\cm LeibnitZ: to confirm his Noeion, propofcd 
^ an Experiment* He fays, that two Bodies mull be 
' tied to the two Ends of a 1 bread, the one heavier, 
^ and the other lighter than Water, yet fuch as both 
' together may fwim in Water: Put them inio a Tube 
^ full of Water, i\\Q Tube b^ing tied to one End of 
' the Beam of a Bailance whole other End has a con- 
' trcpoiring Weight: Then it we cut the Thread which 
' ties the Bodies together (that arc of unequal Weight) 
' fo that the heavieft may prefently dcfcend. He lays, that 
in fuch a Cafe the Tube would be no longer fn JE-qui* 
brio, but its counterpoifing Weight wou'd prepofide- 

rate 
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rate, becaufc the Bottom of the Tube woii'd be 1 
^refs'd. It is plain, that the Tube muft be fafficisntty 
ong, that the faUing Body may not reach the bot- 
tom before the Tube has time to rile. In Chvmica! 
Precipitations, the Veflels are cither too iliorr, cr 
what is precipitated falls fometimes too faft and 
fometimes too flow^ for then the little Bodies are 
always (as to Senfe) h^ ALqmlibrio with the Liquor 
that contains them. 

* Monfieur Ramazzini, the famous ProfefTor at Padua^ 
to whom Monfieur Leibnitz had propofed his Expe- 
riment, has made it with Succefs, after fome fruitlefs 
Trials. Monfieur Reaumur (to whom the Academy 
had recommended it) has alio made it with Succefs •• 
This is anew View in Natural Philofophy, which, 
tho' it depends upon a well known Principle, is very 
fubtle and far-fetch'd ; and gives us juft Reafon to fear 
that in Subjects that feem to be exhaufted, feveral 
things may yet elcape us. 

^marks upon Monfieur Leibnitz'^ Kat^ 

Principle. 

Figure 4. 

ET ^ g be the Bottom of a Veflci full of any 
Fluid, whofe Top is either wider than the Bot- 
tom as GH, narrower as £F, or equal to it as CD. 
The PrefTure of the Fluid upon the Bafe AB will be 
equalto the Weight of C5, or of a Cylinder or Prifm o 
the fame Fluid, made up of the Area of the Bafe muki*» 
plied into the perpendicular Height above it.^ 

If the Fluid be equally dcnfe every vi'ay as Water, 
or of a Denfity umfcrmly diminifn d as you go upwards, 
this Pxopofition (cali'd by Mr. Eo'jk the Hydrortacical 

T t t c Fa- 
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Paradox) will hold good. This is demonftrated by all 
Hydioilaticai Wricers, 

Figure y. 

Lee EF reprefenc pats of the Surface of the Earthy 
and GEFH a Pillar of the Atmolphere, whofe 
Heigr t is GE the whole Height of the Am Let us 
im^'gine ihe Vapours riling out of the Earth to form 
themielves inro two Clouds A and B, and to fettle in 
that Place whc,re the Air is of the fame fpecifick Gravity 
with themfelves. Ic is evident that they will caufe the 
Air to rife fo much higher as their Bulk amounts to, 
and will therefore make the Surface which was at GHto 
rife up to Il(, fo that the bottom EF which was 
prefs'd by a Pillar of Air as GEP H^ is now prefs'd 
by an higher Pillar as lEF K. Now if the Clouds 
A^ 5| by any Caufe foever, change their Place, fb as to 
come downwards, (for Exemfle to ^ , D) the Height of 
the Pillar I EFK will remain the fame as ic was, and 
therefore the Bottom E P will be prefs'd as before ; by the 
foregoing Propoficion. 

Coyr^Uary L 

If the Clouds A,B ddcmd, and in their Defcent 
keep the fame Bulk as they had before, the surface IK 
will remain the lame, and therefore EF will be prefs'd 
as before. 

Corollary IL 

Whether a Body be fpecifically lighter or fpecifically 
heavier than a Fluid ; folong as it is detain a in it, ic 
will add lo the Fluid as much Weight as the Weight 
©f an equal Bulk of that Fluid: wherefore a Body does 
not lofe all that Weight which it added to the wIioIq 

Weignt 
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Weighc of the Fluid, when it ceafes to be fuflain'd in 
the (aid Fluid i contrary to Monfieur LdbnitTJ^ ^iina- 
ple» 

Scholium. 

If a Cloud (by any Caufe vvhatroever) becomes fpe- 
cifically heavier than that Pare of the Air in which it 
fwiois, the Excefs of its Gravity above an equal Bulk 
of Air will make it defcend, and accelerate its Motion 
downwards; and then indeed it will lofe of its Weight 
by the Reiiftance of the Meiinm, till it comes to an 
uniform (or fenftbly uniform) Moticn: but al! the 
Weight that it will lofe will only be ihe Excefs of its 
Gravity above that of the Air ; for with the reft of its 
Weight it will ftill make up part of the Weight of thcxA^i 






Experiment L Figure 6* 

Having wnth a Weight in the Scale C of the Balance 
A B counrerpois'd the long Glafs of Water E /, mtk 
a Horfe Hair I ki down the leaden Weight W into 
the Water, W'hich from FG arofe up to EH', and 
therefore the Writer became heavier by the Weight of 
a Bulk of Water equal to the Lead. Having wuh ano- 
ther Weight in C made up the Counterpoife to the 
whole, with fine SciiJars I cut the Thread of the Plum- 
met ; and all the while the Plummet was failing, the 
Water defcended rather than rofe ; and when the Lead 
was at the bottom the Water overpois'd, becaufe it bad 
then added to it all the Excefs of Weight of the Imzd 
above an equal Bulk of Water, which by Experiment 
is about l{ of its W^eight. Had Me/Iieurs Rr-^umur 
and Ramazzini tri'd the Fxperiment thus, the Succels 
had been the fame ; but Mr. Ramazztni (as i under flood 
from a Gentleman who was prefent) tried it ia the fol- 
lowing Manner, as I have fmce done. 

T 1 1 t 2. £^« 
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Expenmerst II. figure 

Making u^c of the abovemention a Machine, after I 

had balanc'd the Wacer and Lead in ir, I hx'd to the 
End of the Beam B the Thread of the Piurpmer, which 
in the former Experiment i held in my H^nd. This 
added to the Weight hanging at B, and oblig'd me ro 
put into the other cale a Weight equal to J^ of the i ead, 
to recover the /BquiUhrium. Then cutting the Thread 
or Hair, theScale with the Weights overpois'd whilft the 
Lead was falling; but ihc ALquiltbritm was reftor'd when 
it came to the Bottom. So that the Lead even then 
muft have loft only its Excefs of Weight above Water, 

Experiment llh Figure 8» 

I tried the Way propofed by Monfieur Lcihnttz m 
the following Manner. 

I took a Cork C weighing an Ounce, and fomething 
more than four times lighter than an equal Bulk of 
Water, and a Ball of Antimony fF about four times i]3e- 
cifically heavier than P/aten and of four Ounces Weight. 
The Cork laid upon the Water in the Vefiei E/iBD 
rais'd the Water from &S to GG, and added an 
Ounce to the Weight of the whole Water: then (ufpen* 
ding the Bail of Antimony by a String, and letting it 
hang m the Water at N, it raised the Water from G G 
to /-///, and (o added another Ounce to the Weight 
of the Water. Then tying the Antimony to the Cork 
("See the Figure of the VelTcl mark'd wiih hrrle Letters) 
the Cork had added to it three Quarters of the Wtjghc 
of the Antimony wh^ch the Hand before had iullain'd, 
and made it fmk ib as to be almoft cover'd, and rai- 
C^d the Water to iL\ adding three Ounces to itb Weight, 
Hanging this Vefiei of Water upon the Balance, and a 
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Coantcrpoire at die ctlier End, upon cuttiog the String 
the Veilei of Water was rais'd up, and the JEquilthrium 
was not reftor'd till the Antimony came to the Bottom. 
By obferving that as the Cork (being freed from the 
Weightof the Antimony^ arofe, and that during the Fall 
of the Body, the Water funk to hh\ it appears that 
this is, in effedt, the fame Experiment as the former, 
and concludes no more. As to the real Caufe of the Va- 
riation of the Barometer, namely, the Accumulation of 
the Air by Winds over the Place where the Barometer 
rifes; and part of the Air being blown away where the. 
Mercury in the Barometer finks, fee Do£tor Hdef^ 
Account of it in the PM. TranJAciions. Numb. iBc, 



N making the firft Experiment before the R» Society^ 
of a Piece of Lead fufpended by a Thread, whillt 
it was wholly cover'd with Water in the large Tube 
in w^iich it hung (whofe Length was 4 Feet) it was 
cbfervab'e, not only that the End of the Balance (xo 
which the Tube of Water with the Lead in it was 
fixed) did not rife* when the Thread was cut, (to 
Ut the Lead tail from the Top to the Bottom of the 
Tube) as it mud have done according to Mr Leihnitzs 
Principles but. thai the faid End of the Balance began 
to d.:icend from the Time rliat the l cad began to falL 
Tht lefore to le Cure that ic was not the Wummecs 
rubKi.ig againd the ^ides of the fube m its Fall, which 
can led that hd^omenon, 1 hung to the Balance a 
hn^ Giais o^ihree nches diameter inftcad of rue Tube, 
iX making th^- Experiment as before, it fuceeeded in 
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the fame manner r die End of the Balance which carried 
the Veflel of Water funk as foon as the Thread of the 
Plummet was cur; iho' this Glafs was not above half 
fo long as the lube 

When hy holding the String ! drew the Lead upwards 
and downwards in the Water, there was no krtfihlQ 
Aherarion of the Mqmlihriunh Neither was it aker'd by 
>€utting the Stnng of a Stone- Plummet, becaule of the 
Shorrnels ofchcGials, and the little Fxcefs of (peciftck 
Graviry in the Stooe: for the etearcr the Difference is 
•beiwixt the Bod}' made ufe of in this B^xpetiment and 
Water, as well as the bigger che Body it Mf is, the 
better the Experiment will (ucceed. 

Hence it appears, that when a Body, fpecificaily hea- 
vier than a Fluid, is (by what caufe fbcver) detained in 
any Place oi the (aid Fluid, ic adds as much to the 
W^eight of the whole Fluid as an equal Ziilk of the (aid 
I'luid amounts to: And when the (aid Body, by the 
Adion of its Excefs of fpecifick Gravity above the 
Fluid, defcends with an accelerated Motion; fo long as 
that Morion is accelerated, the Refinance of the Fluid 
Cwhich is as the Square of the Velocity^ takes ofT 
fomething of the whole Weight of the Body ; but as 
much as the Body lofes, fo much the Water gains, over 
and above what was given k by its rifing on Account 
of the immers'd Body* 

A Body therefore that falls in a Fluid is fo far from 
making the Fluid lighter as it falls, that it makes it 
prefs more upon the Bottom that fuftains it, when it is 
i'd!]\\ng, than when it was at reft in the Fluid, 

If the Veffel of Water be long enough for ihQ falling 
Body to cQxnQ to an uniform Motion before it reaches 
the bottom, the Force impref^i'd on the Water under 
the Body will make it prefs the Bottom, as much as if the 
Body were adually at bottom ; the Body in that Cafe lo- 

fmg 
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fing all its Excefs of Gravity above that of the Wateri. 
md the Water gSini^g k. 

Hence it follows, that a falling Cloud, when it 
comes to an uniform Motion, will not only add to the 
Weight of the Air as much as the Weight of an equal 
Bulk of Air; but even as much as its whole Weight 
amounts to, rho' it be fpecifically heavier thanth^ Air 
about it. 

All the Diminution of Weight that can be allowed in 
this Cafe is this. If we imagine the Air to have a 
fmooth, regular Surface, as we have at firft fuppos'd, for 
if that be not allowed, we may take any imaginary Sur- 
face of it above the Clouds)' when a falling^ Cloud is 
diminifli*d in Bulk, (as when ic is chang d into Rain) 
the Surface of the Air will fubfide in proportion to that 
diminution, and therefore will weigh iefs, by fo much 
as is the Weight of a Qaantity of Air equal to the Bulk 
that Cloud has loft: Buc when the Drops of Rain after 
their Acceleration (occafion'd by their Excefs of Gra- 
vity above that of the Air) are come to an onifortn 
Motion by the Refiftance of the Air, they reftore to the 
Air the Weight that it had loll. Now this ufsiform 
Motion being acquired in about two Seconds of Time, 
and the Diminution of Gravity in the Air being infen- 
fible, when compared to near three Inches of Mercury 
ffor fuch is rlie ^Tariacion of the B:?!roriierer with us) can 
no way be the Occafion of thole fofenable Alterations in 
it, which happen fome time before Rain or Fair Weather. 

Jdd to thts thM the ivhok ^mtitj cf Ram that falls in 
England and Francej in the opdce of one Teap\ fcarce 
ever equals ttro Inches of Mctcmyt And in mo ft :Ucn 
heUveen the Tropicks, the Ratm fdl^ at certain Scafons^ 
in very great ^antities, and ja th^ MtonKtm jhws 
there very UtJk or m Alt^ratior^. 
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